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Description 

The present invention relates to a transparent article suitable tor spectacle lenses, camera lenses and 
other optical articles, which is excellent in scratch resistance, abrasion resistance, impact resistance, 

5 chemical resistance, flexibility, heat resistance, light stability and weatherability and which shows a good 
light fastness when dyed, and a process for the preparation of this transparent article. 

Plastic articles represented by plastic lenses have very excellent impact resistance and transparency 
and a light weight and can be easily dyed. Accordingly, demands for such plastic articles are increasing in 
these days. However, plastic lenses are defective in that they have a lower surface hardness than inorganic 

70 glass lenses and they are readily scratched. Furthermore, since the mechanical strength of plastic lenses is 
lower than that of inorganic glass lenses, the thickness of the central portion of the lens should be 
increased. Moreover, since the refractive index of plastic lenses is lower than that of inorganic glass lenses, 
the edge portion is extremely thick especially in case of high-diopter myopia lenses, and outward 
appearance is bad and wearing is often shunned from the viewpoint of fashion. 

75 Trials to eliminate the above-mentioned defect of the easy-scratching property have been proposed. For 
example, there are known a method in which an inorganic substance such as SiCfe is coated on a plastic 
substrate by vacuum evaporation deposition (see Japanese Unexamined Patent Publication No. 58-204031), 
and a method in which a polyorganosiloxane hard coat film or an acrylic hard coat film is formed on the 
surface of a plastic substrate (see U.S. Patents No. 3,986,997 and No. 4,211,823, and Japanese Unex- 

20 amined Patent Publications No. 57-168922, No. 59-38262, No'. 59-51908, No. 59-51954, No. 59-78240, No. 
59-89368, No. 59-102964, No. 59-109528, No. 59-120663, No. 59-155437, No. 59-174629, No. 59-193969 
and No. 59-204669). In order to eliminate the latter defect, that is, bad appearance owing to extreme 
increase of the thickness in the edge portion of a high-diopter lens, increase of the refractive index has 
been examined and various proposals have been made (see Japanese Examined Patent Publications No. 

25 58-17527 and No. 58-14449, and Japanese unexamined Patent Publications No. 57-28117, No. 57-54901, 
No. 57-102601, No. 57-104901, No. 58-18602, No. 58-72101, No. 59-87124. No. 59-93708 and No. 59- 
96109). 

The conventional technique of improving the surface hardness by vacuum evaporation deposition of an 
inorganic substance such as Si02 can provide a high hardness, but is defective in that the adhesion to the 

30 substrate, the heat resistance, the impact resistance, the hot water resistance and the weatherability are 
degraded. Moreover, this conventional technique has a fatal defect of loss of the dyeability, which is one of 
characteristics of a plastic lens. 

The technique of forming a silane or acrylic type hard coat film, as disclosed in Japanese Unexamined 
Patent Publications No. 59-38262 and No. 59-51908, can impart excellent heat resistance, impact resistance 

as and dyeability, but according to this technique, uniform control of the film thickness is difficult and if this 
technique is applied to a substrate having a refractive index higher than 1 .55, an interference band, which is 
not formed in case of a plastic lens substrate having a refractive index lower than 1.55, is formed because 
of the difference of the refractive index between the substrate and the hard coat film. This problem can be 
solved by bringing the refractive index of the hard coat film close to that of the substrate, and Japanese 

40 Unexamined Patent Publication No. 57-168922 discloses a coating composition comprising an antimony 
pentoxide sol having a high refractive index and an organic silicon compound. However, this technique has 
a fatal defect of a poor dyeability. 

Moreover, as means for improving the surface hardness and the anti-reflection property of plastics, 
there is known a method in which Si(>2 having about 1 micron thickness is coated on a plastic substrate by 

45 vacuum evaporation deposition and a mufti-layer anti-reflection film is coated thereon (see Japanese 
Unexamined Patent Publication No. 113101). 

Furthermore, Japanese Unexamined Patent Publications No. 59-48702, No. 59-78301 and No,-59-78304 
disclose a method in which a polyorganosiloxane type hard coat film or a cured epoxy resin film is formed 
on the surface of a plastic substrate and an anti-reflection film composed of an inorganic substance is 

so formed thereon. 

The technique disclosed in Japanese Unexamined Patent Publication No. 56-113101 provides a high 
hardness and a high anti-reflection property, but this technique is defective in that the adhesion, heat 
resistance, impact resistance, hot water resistance and weatherability are degraded. 

The technique disclosed in Japanese Unexamined Patent Publications No. 59-48702, No. 59-78301 and 
55 No. 59-78304 provides a high anti-reflection property, but the technique is defective in that the adhesion to 
the substrate is insufficient and a deep and wide scratch is readily formed. Moreover, the coating formed 
according to this technique is readily attacked by water, an alcohol or the like, and the adhesion after 
dipping in hot water and the weatherability are poor. 
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We made research with a view to solving the foregoing problems, and as the result, we have arrived at 
the present invention described hereinafter. 

It is a primary object of the present invention to provide a transparent article which is excellent in 
scratch resistance, abrasion resistance, impact resistance, chemical resistance, flexibility, heat resistance, 
5 light stability, weatherability and dyeability and shows a good light fastness when dyed. 

Another object of the present invention in an embodiment thereof is to provide a transparent article in 
which the above-mentioned excellent characteristics are given to a plastic material having a high refractive 
index, which contains an aromatic ring or a halogen atom (exclusive of fluorine), without occurrence of an 
interference band causing reduction of the appearance characteristics. 
70 Still another object of the present invention is to provide a transparent article which has good durability 
and heat resistance and is excellent in the anti-reflection property. 

In accordance with one fundamental aspect of the present invention, there is provided a transparent 
article comprising on the surface of a transparent substrate a cured transparent coating film composed of a 
composition comprising 100 parts by weight of an organic silicon compound represented by the following 
75 general formula (I) and/or a hydrolysis product thereof: 

R 1 aR 2 bSi(OR 3 )4. a .b (I) 

wherein R 1 and R 2 each stand for an alky I group, an alkenyl group, an aryl group or a hydrocarbon 
20 group having a halogen group, an epoxy group, a glycidoxy group, an amino group, a mercapto group, a 
methacryloxy group or a cyano group, R 3 stands for an alkyl group having 1 to 8 carbon atoms, an 
alkoxyalkyl group, an acyl group or a phenyl group, and a and b are 0 or 1, 

10 to 300 parts by weight of a polyfunctional epoxy resin having an aromatic ring and/or an aliphatic ring 
and 25 to 800 parts by weight of antimony oxide fine particles having an average particle size of 1 to 200 
25 nm. 

In accordance with a second aspect of the present invention, there is provided a transparent article as 
set forth above, in which a transition metal compound and/or a reaction product thereof is incorporated in 
said composition. 

In accordance with a third aspect of the present invention, there is provided a transparent article as set 
30 forth above, in which a transparent coating film of an inorganic oxide is formed on the cured coating film. 

The present invention relates to a transparent article suitable for optical applications and a process for 
the preparation thereof. More particularly, the present invention relates to a transparent article comprising 
on the surface of a transparent substrate a cured transparent coating film composed of a composition 
comprising (A) 100 parts by weight of an organic silicon compound represented by the following general 
35 formula (I) and/or a hydrolysis product thereof: 

R 1 a R 2 bSi(OR 3 )4. a .b 0) 

wherein R 1 and R 2 each stand for an alkyl group, an alkenyl group, an aryl group or a hydrocarbon 
40 group having a halogen group, an epoxy group, a glycidoxy group, an amino group, a mercapto group, a 
methacryloxy group or a cyano group, R 3 stands for an alkyl group having 1 to 8 carbon atoms, an 
alkoxyalkyl group, an acyl group or a phenyl group, and a and b are 0 or 1 , 

(B) 10 to 300 parts by weight of a polyfunctional epoxy resin having an aromatic ring and/or an aliphatic 
ring, and (C) 25 to 800 parts by weight of antimony oxide fine particles having an average particle size of 1 

45 to 200 nm, and a process for the preparation of this transparent article. 

As the transparent substrate preferably used in the present invention, there can be mentioned inorganic 
glasses and various plastics such as acrylic resins, polycarbonates, diethylene glycol bisallyl carbonate 
polymers, (halogenated) bisphenol A di(meth)acrylate homopolymers and copolymers, and (halogenated) 
bisphenol A urethane-modified di(meth)acrylate homopolymers and copolymers. In order to prevent forma- 

50 tion of a rainbow by the interference effect of light, it is especially preferred that a transparent substrate 
having a refractive index of at least 1.55 be used. A plastic material having an aromatic ring in the main 
chain and/or the side chain and having a refractive index of at least 1 .55 is preferred in practice. 

As the resin having an aromatic ring in the main chain and/or the side chain and having a refractive 
index of at least 1 .55, there can be mentioned polymers of a styrene derivative represented by the following 

55 general formula (II): 
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(ID 



n 



wherein FV stands for a halogen group exclusive of fluorine, a methyl group, an ethyl group, a methoxy 
70 group, an amino group, a nitro group, a phenyl group or a phenoxy group, n is an integer of 0 to 5, and 
when n is 2 or larger, the R' groups may be the same or different, 

polymers of esters of (meth)acrylic acid with phenol, a substituted phenol or an ethylene oxide or propylene 
oxide adduct thereof, polymers of esters of (meth)acrylic acid or di(meth)acrylic acid with phenol, a 
substituted phenol or an ethylene oxide or propylene oxide adduct thereof, polymers of an addition reaction 

15 product between a mono(meth)acrylic acid ester having a hydroxyl group and an isocyanate compound, 
polymers of (meth)acrylic acid esters or di(meth)acry!ic acid esters having a biphenyl skeleton, polymers of 
esters of (meth)acrylic acid with benzyl alcohol or a substituted benzyl alcohol, polymers of divinyl benzene 
or a substituted divinyl benzene, bisphenol A type epoxy resins, and bisphenol F type epoxy resins. Resins 
having an aromatic ring and a refractive index of at least 1.55 are preferably used without any limitation. 

20 Furthermore, copolymers of an aromatic ring-containing monomer as described above with a copolymeriza- 
ble monomer having no aromatic ring may be used, so far as it has a refractive index of at least 1 .55. 

The transparent article of the present invention is formed by coating the surface of the above-mentioned 
transparent substrate with a composition comprising 100 parts by weight of an organic silicon compound 
represented by the general formula (I) and/or a hydrolysis product thereof, 10 to 300 parts by weight of a 

25 polyfunction^ epoxy resin having an aromatic ring and/or an aliphatic ring and 25 to 800 parts by weight of 
antimony oxide fine particles having an average particle size of 1 to 200 nm. As typical instances of the 
organic silicon compound represented by the general formula R^R^SiJOR 3 )^^ and/or the hydrolysis 
product thereof, there can be mentioned tetraalkoxysilanes such as methyl silicate, ethyl silicate, n-propyl 
silicate, i-propyl silicate, n-butyl silicate, sec-butyl silicate, t-butyl silicate and hydrolysis products thereof, 

30 trialkoxysi lanes, triacyloxysi lanes and triphenoxy si lanes such as methyltrimethoxysilane, methyltriethox- 
ysilane, methyltrimethoxyethoxysilane, methyltriacetoxysilane, methyltributoxysilane, ethyltrimethoxysilane, 
ethyltriethoxysilane, vinyltrimethoxysilane, vinyltriethoxysilane, vinyltriacetoxysilane, vinytoimethoxyethox- 
ysilane, phenyltrimethoxysilane, phenyltriethoxysilane, phenyltriacetoxysilane, 7-chloropropyltrimethox- 
ysilane, 7-chloropropyltriethoxysilane, 7-chloropropyltriacetoxysilane, 3,3,3-trifluoropropyltrimethoxysilane, 7- 

35 methacryloxypropyltri methoxy si lane, 7-aminopropyltrimethoxysilane, 7-mercaptopropyltrimethoxysilane, 7- 
mercaptopropyltriethoxysilane, N-0-(aminoethyl)-7-aminopropyltrimethoxysilane, /5-cyanoethyltriethox- 
ysilane, methyltriphenoxysilane, chloromethyltrimethoxysilane, chloromethyltriethoxysilane, glycidoxymethyl- 
trimethoxysilane, glycidoxymethyltriethoxysilane, a-glycidoxyethyltrimethoxysilane, a-glycidoxyethyltriethox- 
ysilane, j8-glycidoxyethyltrimethoxysilane, 0-glycidoxyethyltriethoxysilane, a-glycidoxypropyltrimethox- 

40 ysilane, a-glycidoxypropyltriethoxysilane, £-glycidoxypropyltrimethoxysilane, 0-gIycidoxypropyltriethox- 
ysilane, 7-glycidoxypropyltrimethoxysilane, 7-glycidoxypropyltriethoxysilane, 7-glycidoxypropyrtripropox- 
ysilane, 7-glycidoxypropyltributoxysilane, 7-glycidoxypropyltrimethoxyethoxysilane, 7-glycidoxypropyl- 
triphenoxysilane, a-glycidoxybutyltrimethoxysilane, a-glycidoxybutyltriethoxysilane, 0-glycidoxybutyl- 
trimethoxysilane, 0-glycidoxybutyltriethoxysilane, 7-glycidoxybutyltri methoxy silane, 7-glycidoxybutyltriethox- 

45 ysilane, 5-glycidoxybutyltrimethoxysilane, 5-glycidoxybutyltriethoxysilane, (3,4-epoxycyclohexyl)- 
methyltrimethoxysilane, (3,4-epoxycyclohexyl)methyltriethoxysilane, /3-(3,4-epoxycyclohexyl)- 

ethyltri methoxy si lane, /3-(3,4-epoxycyclohexyl)ethyltriethoxysilane, 0-(3,4-epoxycyclohexyl)- 

ethyltripropoxysilane, 0-(3,4-epoxycyclohexyl)ethyltributoxysilane, 0-(3,4-epoxycyclohexyl) ethyltrimethox- 
yethoxysilane, /3-(3,4-epoxycyclohexyl) ethyltriphenoxysilane, 7-(3'4-epoxycyclohexyl)- 

50 propyltrimetnoxysilane, 7-(3,4-epoxycyclohexyl)propyltriethoxysilane, 5-(3,4-epoxycyclohexyl)- 

butyltrimethoxysilane, 5-(3,4-epoxycyclohexyl)butyltriethoxysilane and hydrolysis products thereof, and dial- 
koxysilanes and diacyloxysilanes such as dimethyldimethoxysilane, phenylmethyldimethoxysilane, dimethyl- 
diethoxysilane, phenylmethyldiethoxysilane, 7-chloropropylmethyldimethoxysilane, 7-chloropropy!methyl- 
diethoxysilane, dimethyldiacetoxysilane, 7-methacryloxypropylmethyldimethoxysilane, 7-methacrylox- 

55 ypropylmethyldiethoxysilene, 7-mercaptopropylmethyldimethoxysilane, 7-mercaptopropylmethyldiethox- 
ysilane, 7-aminopropylmethyldimethoxysilane, 7-aminopropylmethyldiethoxysilane, methylvinyldimethox- 
ysilane, methylvinyldiethoxysilane, glycidoxymethylmethyldimethoxysilane, glycidoxymethylmethyldiethox- 
ysilane, a-glycidoxyethylmethyldimethoxysilane, a-glycidoxyethylmethyldiethoxysilane, 0-glycidoxyethyl- 
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methyldimethoxysilane, jS^lycidoxyethylmethyldiethoxysilane, a-glycidoxypropylmethyldimethoxysilane, a- 
glycidoxypropylmethyldiethoxysilane, ^-glycidoxypropylmethyldimethoxysilane, 0-glycidoxyprop- 
ylmethyldiethoxysilane, T^lycidoxypropylmethyldimethoxysilane, 7-glycidoxypropylmethyldiethoxysilane, 7- 
glycidoxypropylmethyldipropoxysilane, 7-glycidoxypropylmethyldibutoxysilane, 7-glycidoxypropylmethyl- 

5 dimethoxyethoxysilane, 7-glycidoxypropylmethyldiphenoxysilane, 7-glycidoxypropylethyldimethoxysilane, 7- 
glycidoxypropylethyldiethoxysilane, 7-glycidoxypropylethyldipropoxysilane, 7-glycidoxypropylviny!dimethox- 
ysilane, 7-glycidoxypropylvinyldiethoxysilane, 7-glycidoxypropylphenyldimethoxysilane, 7-glycidoxyprop- 
ylphenyldiethoxysilane and hydrolysis products thereof. 

These organic silicon compounds may be used singly or in the form of mixtures of two or more of 

10 them. In order to impart a dyeability, it is preferred that an organic silicon compound containing an epoxy 
group or glycidoxy group be used. 

In order to lower the curing temperature and promote the advance of curing, it is preferred that these 
organic silicon compounds be used in the hydrolyzed state. 

The hydrolysis product may be prepared by adding pure water or an acidic aqueous solution such as 

15 hydrochloric acid, acetic acid or sulfuric acid to the organic si lane compound and stirring the mixture. The 
degree of the hydrolysis can be easily controlled by adjusting the amount added to pure water or the acidic 
aqueous solution. In order to promote curing, it is especially preferred that pure water or the acidic aqueous 
solution be added in an amount of 1 to 3 moles per mole of the group OR 3 in the general formula (I). 

Since an alcohol or the like is formed by the hydrolysis, it is possible to perform the hydrolysis in the 

20 absence of a solvent, but in order to perform the hydrolysis uniformly, it is possible to carry out the 
hydrolysis after the organic silicon compound is mixed with a solvent. An appropriate amount of an alcohol 
or the like formed by the hydrolysis may be removed by heating and/or under a reduced pressure 
according to need, and an appropriate solvent may be added after the removal of the alcohol or the like. As 
the solvent, there can be mentioned alcohols, esters, ethers, ketones, halogenated hydrocarbon and 

25 aromatic hydrocarbons such as toluene and xylene. A mixed solvent of two or more of these solvents may 
be used according to need. In order to promote the hydrolysis reaction and advance precondensation or 
other reaction, it is possible to elevate the temperature above room temperature. Needless to say, the 
hydrolysis temperature may be reduced below room temperature so as to control precondensation. 

As antimony oxide fine particles having an average particle size of 1 to 200 nm there can be mentioned 

30 an antimony oxide sol formed by colloidally dispersing antimony tri oxide and/or antimony pentoxide in water 
and/or an organic solvent such as an alcohol. In order to attain the objects of the present invention, particles 
having an average particle size of 1 to 200 nm, preferably 5 to 100 nm, are used. If the average particle 
size exceeds 200 nm, the transparency of the formed coating is poor and the formed coating was very 
opaque. In view of the toxicity and the like, use of antimony pentoxide is preferred. 

35 A surface active agent or an amine may be added so as to improve the dispersibility of antimony oxide 
particles. Furthermore, the particles may be coated with other inorganic oxide such as zirconium oxide. 

As typical instances of the polyfunctions epoxy resin having an aromatic ring or an aliphatic ring, there 
can be mentioned epoxy resins represented by the following general formulae (III), (IV) and (V): 



40 
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wherein R stands for a glycidyl group and 1, m, ni and 02 are integers of from 0 to 15. 

The epoxy equivalent of the epoxy resin represented by the general formula (III), (IV) or (V) is not 
particularly critical, but in view of the compatibility with other components and the handling property, it is 
preferred that an epoxy resin having an epoxy equivalent smaller than 400 be used. 
5 A curing agent capable of promoting curing and making it possible to perform curing at a low 
temperature may be added to the coating composition used for formation of the coating film. Various epoxy 
resin curing agents and organic silicon resin curing agents may be used as the curing agent. 

As specific examples of the curing agent, there can be mentioned various organic acids, acid 
anhydrides, nitrogen-containing organic compounds, various metal complex compounds, metal alkoxides, 
10 and alkali metal salts of organic carboxylic acid and carbonic acid. Mixtures of two or more of these curing 
agents may be used. In the present invention, in view of the stability of the coating composition and the 
coloration of the coating, aluminum chelate compounds described below are especially valuable as the 
curing agent. 

For example, there can be mentioned aluminum chelate compounds represented by the following 
75 general formula: 

AIX^ 

X stands for OL (in which L stands for a lower alkyl group), Y is at least one member selected from a 

20 ligand derived from a compound of the formula M'COChfeCOM 2 (in which M 1 and M 2 each stand for a lower 
alkyl group) and a ligand derived from a compound of the formula M 3 COCH 2 COOM 4 (in which M 3 and M* 
each stand for a lower alkyl group), and n is 0, 1 or 2. 

Various compounds can be mentioned as the aluminum chelate compound of the formula AIXpY^ 
valuable as the curing agent. In view of the solubility in the composition, the stability and the effect as the 

25 curing catalyst, there are preferably used aluminum acetylacetonate, aluminum bisethylacetoacetate mon- 
oacetylacetonate, aluminum di-n-butoxide monoethylacetoacetate and aluminum dMsopropoxide mon- 
omethylacetoacetate. A mixture of two or more of these aluminum chelate compounds may be used. 

The coating obtained from the above-mentioned composition of the present invention can be easily 
dyed with various dyes, especially disperse dyes. In order to improve the light fastness of the dyed coating, 

30 it is preferred that a transition metal compound or a reaction product thereof be added. As specific 
examples of the metal compound, there can be mentioned acetylacetonate metal salts, bisdithiol-a-diketone 
metal salts, bisphenylthiol metal salts, bisphenyldithiol metal salts, thiocathecol metal salts, dithiocarbamic 
acid metal salts, salicylaldehyde-oxide metal salts, thiobisphenolate metal salts and phosphonous acid 
metal salts. Acetylacetonate chelate compounds have a good stability in the coating composition, and 

35 therefore they are preferably used. The amount added of the transition metal compound should be 
experimentally decided according to the intended used of the article, the kind of the diluent and the kinds of 
other components, but in view of the solubility and the transparency of the coating, it is preferred that the 
transition metal compound be contained in the formed coating in an amount of 0.001 to 10% by weight. If 
the amount of the transition metal compound is smaller than 0.001% by weight, no substantial effect can be 

40 attained by the addition, and if the amount of the transition metal compound is larger than 10% by weight, 
the coating becomes very cloudy. Even if the bonding state of the metal is changed in the transition metal 
compound during the formation of the coating, no problem arises, but in order to enhance the effect, it is 
preferred that the transition metal be contained in the form of a chelate compound in the coating. 

In order to improve the fiowability of the coating composition at the coating step and also improve the 

45 smoothness of the coating to reduce the friction coefficient of the surface of the coating, various surface 
active agents may be incorporated into the coating composition of the present invention, and a block or 
graft copolymer of dimethylsiloxane and alkylene oxide and a fluorine type surface active agent are 
especially effective. Furthermore, a dye or pigment or a filler may be dispersed or an organic polymer may 
be dissolved to color the coating or improve the coating property, the adhesion to the substrate, the 

50 physical properties and other practical utility characteristics of the coating composition. 

Furthermore, an ultraviolet absorber may be incorporated so as to improve the weatherability, and an 
antioxidant may be added to improve the resistance against the thermal deterioration. 

The coating film of the present invention can be obtained by curing the above-mentioned coating 
composition, and curing is accomplished by a heat treatment. The range of the heating temperature is 

55 considerably broader than in the conventional coating compositions, and satisfactory results can be 
obtained if the heating temperature is 50 to 250 * C. 

Ordinary coating methods such as brush coating, dip coating, roll coating, spray coating, spin coating 
and flow coating may be adopted as means for coating the coating composition on the transparent 
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substrate. 

When the coating composition is coated in the present invention, various preliminary treatments of the 
substrate may be effectively adopted to attain a cleaning effect and improve the adhesion and water 
resistance. An activating gas treatment and a chemical treatment are especially preferred. 
5 Furhtermore, various compounds may be added to the coating of the present invention for improving 
the dyeability, weatherability, hardness and other characteristics. For example, organic polymers and 
reactive organic compounds such as aliphatic epoxy resins, acrylic resins, polyvinyl alcohol and cellulose 
type polymers can be mentioned. Moreover, fine particles of inorganic oxides such as silicon oxide, 
zirconium oxide and titanium oxide, may be added, and sols of these fine particles in various dispersion 
70 media are especially preferred in view of the compatibility and transparency. 

An activated gas, an ion or an electron formed under atmospheric or reduced pressure is used for the 
activating gas treatment. As means for generating the activating gas, there can be mentioned, for example, 
a corona discharge treatment and a high-voltage discharge treatment by a direct current, a low-frequency 
wave, a high-frequency wave or a microwave under reduced pressure. 
75 From the viewpoint of the reproducibility or production efficiency, a treatment with a low-temperature 
plasma obtained by high-frequency wave discharge under reduced pressure is especially preferred. 

The kind of the gas used for the treatment is not particularly critical. For example, there may be used 
oxygen, nitrogen, hydrogen, carbon dioxide gas, sulfur dioxide, helium, neon, argon, freon, water vapor, 
ammonia, carbon monoxide, chlorine, nitrogen monoxide and nitrogen dioxide. 
20 These gases may be used singly or in the form of mixtures of two or more of them. An oxygen- 
containing gas is preferred among these gases, and air present in the natural world may be used. Pure 
oxygen is most preferred because pure oxygen is effective for improving the adhesion. In order to attain 
this effect, the temperature of the substrate to be treated may be elevated at the preliminary treatment. 

As the chemical treatment, there can be mentioned, for example, a treatment with an alkali, a treatment 
25 with an acid such as hydrochloric acid, sulfuric acid, potassium permanganate or potassium dichromate, 
and a treatment with an organic solvent having an aromatic ring. 

The foregoing preliminary treatments may be performed in combination continuously or stepwise. A 
chemical treatment with a mixed liquid of potassium dichromate and sulfuric acid is especially effective for 
improving the adhesion. 

30 The thickness of the coating film is not particularly critical in the present invention. From the viewpoint 
of the bonding strength or the hardness, it is preferred that the thickness of the coating film be 0.1 to 20 
microns, especially 0.4 to 10 microns. In order to improve the operation adaptability and adjust the 
thickness of the coating film, the coating composition is diluted with a solvent at the coating step. As the 
diluting solvent, there may be used, for example, water, alcohols, esters, ethers, halogenated hydrocarbons, 

35 dimethylformamide and dimethylsulf oxide. A mixed solvent may be used according to need. From the 
viewpoint of the dispersibility of antimony oxide, there are preferably used water, alcohols, dimethylfor- 
mamide, ethylene glycol, diethylene glycol, triethylene glycol, benzyl alcohol, phenetyl alcohol and phenyl 
cellosolve. 

According to the second aspect of the present inventon, there are provided a transparent article of the 

40 first aspect, in which a transparent film composed of an inorganic oxide is formed on the cured transparent 
coating film containing antimony oxide particles, and a process for the preparation of this transparent article. 

By appropriately combining these transparent films, there can be freely attained an effect of imparting 
an anti-reflection property or an effect of increasing the reflection. The above-mentioned activating gas 
treatment or chemical treatment may be carried out prior to formation of the transparent film. The surface 

45 treatment with an activating gas may be divided into the steps of vacuum evaporation deposition described 
below and ion plating, but in order to improve the production efficiency and further improve the adhesion, it 
is preferred that these operations be carried out in the same chamber. When the activating gas treatment is 
adopted, optimum conditions should be experimentally determined according to the composition of the 
antimony oxide-containing coating, the curing conditions, the film thickness and whether or not dyeing is 

so performed. In the present invention, the transparent film of the inorganic oxide may have a single layer 
structure or a multi-layer structure, but it is preferred that the transparent film be composed of an inorganic 
oxide having an oxygen gas barrier property and this transparent film be formed as a first layer on the 
transparent cured coating film. 

In accordance with most preferred embodiment of the present invention, the antimony oxide-containing 

55 coating film is dyed with a disperse dye in advance and the transparent film of the inorganic oxide is then 
formed. 

A substance having a high hardness is essentially preferred as the substance constituting the 
transparent film of the inorganic oxide, and various inorganic compounds including metal oxides and semi- 
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metal oxides are used. An inorganic oxide capable of forming a transparent film in which the oxygen 
permeation coefficient defined below is less than 20 x 10~ 11 cm 3 ' cm/cm 2 * sec* cm Hg, is preferably used. 
The oxygen permeation coefficient is a criterion indicating the oxygen gas permeability, which is defined as 
an amount (cm 3 ) of oxygen permeating a plane plate having a thickness of 1 cm for a unit time (second) 

5 per unit area (cm 2 ) of the surface of the plate under an oxygen partial pressure difference of 1 cmHg. 

In order to improve the light fastness of the dyeing, Si(>2 , AI2O3 . YtfcOa and Zr02 are preferably 
used as the inorganic oxide. Various modifications such as mixing of this inorganic oxide with other 
inorganic oxide and formation of a multi-layer structure by piling may be adopted. 

According to a preferred embodiment applicable to spectacle lenses and camera lenses, two or more of 

70 the foregoing inorganic compounds are appropriately combined or other inorganic oxide is further used 
according to need, whereby an anti-reflection property can be imparted. According to another preferred 
embodiment, a coating film containing 5 to 80% by weight of antimony oxide particles, formed on the 
surface of a transparent substrate, is dyed with a disperse dye or the like and then an anti-reflection 
property is imparted in the above-mentioned manner. 

15 The anti-reflection film may have a single layer structure or a multi-layer structure, but from the 
viewpoint of the anti-reflection effect, a multi-layer structure including at least two layers is preferred. 

An inorganic substance having essentially a high hardness is preferably used as the substance forming 
the anti-reflection film, and oxides, fluorides, silicides, borides, carbides, nitrides and sulfides of metals and 
semimetals can be mentioned. 

20 As the metal oxide, there can be mentioned SiO, SiCfe , 2r02 , AI 2 0 3 , TiO, TiCfe , Ti 2 0 3 , Y 2 0 3 , 
Yb2 03 , MgO, Ta2 0s . CeC>2 and Hf02. As the fluoride, there can be mentioned MgF 2 , AIF 3 , BaF 2 , CaF 2 
, NaaAtFe and NasAl 3 Fi4. As the nitride, there can be mentioned SialV As the metal, there can be 
mentioned Cr, W and Ta. 

The foregoing substances may be used singly or in the form of mixtures of two or more of them. 

25 As means for forming the above-mentioned substance into a single-layer or multi-layer anti-reflection 
film, there can be mentioned, for example, vacuum evaporation deposition, sputtering, ion plating and ion 
beam assist methods. 

The transparent article of the present invention is effective for improving the flame retardancy of 
ordinary plastics, and even if the present invention is applied to a transparent substrate having a high 
30 refractive index, an interference band is not formed. Since the transparent article of the present invention 
has a high surface hardness which is durable and shows a high light fastness when dyed, the transparent 
article of the present invention is suitably used for not only a ophthalmic lens having a thin thickness but 
also a lens of a camera or a binocular lens. 

The present invention will now be described in detail with reference to the following examples that by 
35 no means limit the scope of the invention. 

Example 1 

(1) Preparation of Resin to be Coated 



Cast polymerization of 30 parts of styrene and 70 parts of a monomer including a polyfunctional 
acrylate monomer formed by adding 0.9 mole of hexamethylene diisocyanate to 1 mole of a hydroxyl 
group-containing compound obtained by bonding by esterification 1 mole of acrylic acid to an adduct of two 
moles of ethylene oxide to tetrabromobisphenol A was carried out by using isopropyl peroxide as the 
45 polymerization initiator, and the obtained substrate was subjected to a low-temperature plasma treatment to 
obtain a surface-treated substrate. The refractive index of the obtained resin was 1 .6. 

(2) Preparation of Coating Composition 

50 (a) Preparation of Hydrolysis Product of 7-Glycidoxypropyltrimethoxysilane 

A reaction vessel equipped with a rotor was charged with 95.3 g of 7-glycidoxypropyltrimethoxysilane, 
and 21.8 g of a 0.01 N aqueous solution of hydrochloric acid was gradually added with stirring while 
maintaining the liquid temperature at 10* C. After the dropwise addition, cooling was stopped to obtain a 
55 hydrolysis product of 7-glycidoxypropyltrimethoxysilane. 



40 
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(b) Preparation of Coating Composition 

The above-mentioned hydrolyzed silane was mixed with 216 g of methanol, 216 g of dimethylfor- 
mamide, 0.5 g of a fluorine type surface active agent and 67.5 g of a bispheno! A type epoxy resin (Epikote 
5 827 supplied by Shell Chemicals), and 270 g of a colloidal antimony pentoxide sol (Antimony Sol A-2550 
supplied by Nissan Kagaku and having an average particle size of 60 nm ) and 13.5 g of aluminum 
acetylacetonate were added to the mixture. The mixture was sufficiently stirred to form a coating 
composition. 

w (3) Preparation of Plastic Article 

The resin to be coated, prepared in (1) above, was dip-coated with the coating composition prepared in 
(2) above at a pull-up speed of 10 cm/min, and preliminary curing was carried out at 82* C for 12 minutes. 
Then, the coated resin was heated at 93* C for 4 hours to obtain a plastic article. 

15 

(4) Evaluation of Properties 

The properties of the obtained plastic article were determined according to the following test methods. 
The obtained results were shown in Table 1 . 

20 

(a) Steel Wool Hardness 

The coated surface was rubbed with steel wool #0000 and the scratch degree was determined 
according to the following scale. 
25 A: not scratched even by strong rubbing 

B: slightly scratched by considerably strong rubbing 
C: scratched by weak rubbing 

Incidentally, the coated surface was rubbed reciprocatively 5 times. 
30 (b) Adhesion 

Square cuts of 1 mm reaching the substrate were formed on the coated surfaces by using a steel knife. 
The number of the formed square cuts were 100. An adhesive cellophane tape (Celotape supplied by 
Nichiban) was tightly bonded to the cut coated surface, and the tape was promptly peeled in a direction of 
35 90* . The peeling of the coating film was checked. 

(c) Transparency 

The transparency of the obtained plastic article was observed with the naked eye and evaluated 
40 according to the following scale. 

o: no cloudiness on application of strong light 

A: cloudiness observed on application of strong light 

x: cloudiness observed even without application of strong light 

45 (d) Reflection Interference Band 

A black cloth was placed below the obtained plastic article and light was applied to the article from a 
fluorescent lamp located 10 cm above the article. The reflected light was observed with the naked eye and 
it was checked whether or not an interference band was formed. 

50 

(e) Dyeability 

A dyeing bath containing red, blue and yellow disperse dyes was prepared, and dyeing was carried out 
for 5 minutes at a liquid temperature of 93 * C. The total light transmission of the dyed article was measured 
55 by using a color computer (supplied by Suga Shikenki). 

When the total light transmission was lower than 50%, the dyeability was judged as being good. 
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(f) Weatherability 

The obtained plastic article was exposed outdoors for 3 months, and the adhesion of the coaling was 
checked. 

5 

Example 2 



The procedures of Example 1 were repeated in the same manner except that a coating composition 
shown in Table 1 was used. 
10 The properties of the obtained plastic article were shown in Table 1 . 

Example 3 

The procedures of Example 1 were repeated in the same manner except that the resin to be coated 
75 was changed to a polycarbonate resin having a refractive index of 1.58. 
The properties of the obtained plastic article were shown in Table 1. 

Comparative Examples 1 through 3 

20 The procedures of Example 1 were repeated in the same manner except that the coating composition 
was changed to a coating composition shown in Table 1 . 

The properties of the obtained plastic articles were shown in Table 1 . 

Examples 4 and 5 and Comparative Examples 4 and 5 
25 ~~~ ~"~ " 

The procedures of Example 1 were repeated in the same manner except that the epoxy resin was 
changed to a compound shown in Table 1 . 

The properties of the obtained plastic articles were shown in Table 1. Incidentally, in Comparative 
Example 5, phase separation was caused in the coating composition and coating was impossible. 

30 
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70 



75 



Note 
GPS: 
Ep827: 



Sb 2 0 5 : 



GMS: 
Epl52: 

Epc750: 

EX-320: 



20 



Y-glycidoxypropyltrimethoxysilane 
bisphenol A type epoxy resin (epoxy 
equivalent of 180 to 190) 
colloidal antimony pentoxide aqueous 
dispersion sol 

Y-glycidoxypropylmethyldiethoxysilane 
novolak type epoxy resin (epoxy equivalent 
of 172 to 179) 

hydrogenated bisphenol A type epoxy resin 
(epoxy equivalent of 240 to 260) 
trimethylolpropane polyglycidylether 
(epoxy equivalent of 130) 



25 



30 



Example 6 

(1) Preparation of Coating Composition 

To the coating composition used in Example 1 was added 1.1 g of Cu II acetylacetonate as the 
transition metal compound, and the mixture was sufficiently stirred to form a coating composition. 

(2) Preparation of Plastic Article 



The same activating gas- treated plastic substrate as used in Example 1 was dip-coated with the coating 
composition prepared in (1) above at a pull-up speed of 10 cm/min. Preliminary curing was carried out at 
35 82 *C for 12 minutes and the coated substrate was heated at 130* C for 2 hours to obtain a plastic article. 

(3) Dyeing of Plastic Article 

A dyeing bath containing red, blue and yellow disperse dyes was prepared, and the plastic article 
40 obtained in (2) above was dipped in the dyeing bath for 10 minutes at a bath temperature of 93' C to effect 
dyeing. The obtained plastic article was dyed in a brown color and the total light transmission was 40%. 

(4) Test of Light Fastness of Dyeing 

45 The plastic article obtained in (3) above was exposed to a fade-o-meter (supplied by Suga Shikenki) for 
20 hours. The obtained result was shown in Table 2. The light fastness was determined from the total light 
transmissions before and after the exposure according to the following equation: 



50 



Light fastness (%) 



< t 2 : v 



x 100 



wherein To stands for the total light transmission before dyeing, Ti stands for the total light transmis- 
55 sion after dyeing but before exposure, and T 2 stands for the total light transmission after dyeing and 
exposure. 

Incidentally, the refractive index of the coating film was 1.58, and a rainbow pattern owing to the 
difference of the refractive index between the substrate and the coating film was not observed and the 
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appearance of the plastic article was good. 
Example 7 

5 The procedures of Example 6 were repeated in the same manner except that the transition metal 
compound was changed to Ni(ll) acetylacetonate. The obtained result was shown in Table 2. 

Comparative Example 6 

w The procedures of Example 6 were repeated in the same manner except that a transition metal salt was 
not added at all. The obtained result was shown in Table 2. 

Table 2 



15 




Metal Salt 


Light Fastness (%) 




Example 6 


Cu(ll)acetylacetonate 


32.3 




Example 7 


Ni(ll)acetylacetonate 


28.4 




Comparative Example 6 




38.5 



20 



25 



30 



35 



Examples 8 through 1 1 and Comparative Example 7 

(1 ) Dyeing of Coated Article 

A coated article prepared in the same manner as described in Example 1 was dyed in a dyeing bath 
containing red, blue and yellow disperse dyes for 5 minutes at a bath temperature of 93 *C. The coating 
was dyed in a brown color and the total light transmission was 50%. 

(2) Preparation of Transparent Article 

The dyed coated article obtained in (1) above was subjected to ion beam cleaning as a preliminary 
treatment and Si02 , AI2O3 , YD2O3 or Zr02 was coated on both the surfaces at an optical thickness of X/2 
(X = 521 nm) by vacuum evaporation deposition. Incidentally, in Comparative Example 7, an inorganic 
oxide was not coated at all. 



40 



(3) Light Fastness of Dyeing 

The light fastness was tested in the same manner as described, though the test was conducted on the 
day different from the day when the test of Example 6 was carried out. The obtained results were shown in 
Table 3. 



Table 3 



45 



50 





Vacuum-Deposited Substance 


Light Fastness (%) 


Exmaple 8 


SiCb 


11.4 


Example 9 


AI2O3 


12.9 


Example 10 


YD2O3 


4.0 


Example 1 1 


ZrCfe 


26.3 


Comparative Example 7 




46.0 



55 Examples 12 and 13 and Comparative Example 8 

The procedures of Example 8 were repeated in the same manner except that the inorganic oxide film 
formed in (2) of Example 8 was changed to a multi-layer film shown in Table 4. 
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Each of the obtained transparent articles had a reddish violet reflection interference color and a good 
anti-reflection effect. Other test results were shown in Table 4. Incidentally, in Comparative Example 8, no 
coating film was formed. The tests were carried out according to the following methods. 

5 (a) Steel Wool Hardness 

The coated surface was rubbed with steel wool #0000 and the scratch degree was evaluated according 
to the following scale. 

A: not scratched even by strong rubbing 
ro B: slightly scratched by considerably strong rubbing 
C: scratched by weak rubbing 

Incidentally, the coated surface was rubbed reciprocatively 20 times. 

(b) Adhesion 

75 

Square cuts of 1 mm reaching to the substrate were formed on the coated surface by a steel knife, and 
an adhesive cellophane tape (Celotape supplied by Nichiban) was strongly bonded to the cut surface. The 
number of the square cuts was 100. Then, the adhesive tape was promptly peeled in a direction of 90 *, 
and it was checked whether or not the coating film was peeled. 

20 

(c) Appearance 

The obtained transparent article was observed with the naked eye to evaluate the transparency and the 
coloring degree. 

25 

(d) Light Fastness 

The light fastness was evaluated in the same manner as described in Example 6, though the test was 
conducted on the day different from the day when the test of Example 6 was carried out. 

30 
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45 

Example 14 

(1) Preparation of Anti-Reflection Rim 

so Inorganic substances, that is ZrOa/TiCfe , Ta20s and Si02 , were coated in this order on both the 
surfaces of the same coated substrate as used in Example 8 by vacuum evaporation deposition to form a 
multi-layer coating film in which the thickness of each layer was set at X/4 (X = 521 nm). 

The reflection interference color of the obtained anti-reflection plastic article was green, and the total 
light transmission was 98%. 

55 
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(2) Evaluation of Properties 

The properties of the plastic article were tested according to the following methods. The obtained 
results were shown in Table 5. 

5 

(a) Steel Wool Hardness 

The coated surface was rubbed with steel wool #0000, and the scratch degree was evaJuated according 
to the following scale. 
w A: not scratched even by strong rubbing 

B: slightly scratched by considerably strong rubbing 
C: scratched by weak rubbing 

Incidentally, the coated surface was rubbed reciprocatively 20 times. 
;s (b) Adhesion 

Square cuts of 1 mm reaching the substrate were formed on the coated surface by a steel knife and an 
adhesive cellophane tape (Ceiotape supplied by Nichiban) was strongly bonded to the cut coated surface. 
The number of the square cuts was 100. The tape was promptly peeled in a direction of 90 *, and it was 
20 checked whether or not the coating film was peeled. 

(c) Transparency 

The obtained plastic article was observed with the naked eye and the transparency was evaluated 
25 according to the following scale. 

o: no cloudiness on application of strong light 

A: cloudiness observed on application of strong light 

x: cloudiness observed without application of strong light 

30 (d) Reflection Interference Band 

A black cloth was placed below the obtained plastic article, and light was applied to the article from a 
fluorescent lamp located 10 cm above the article. The reflected light was observed with the naked eye and 
it was checked whether or not an interference band was formed. 

35 

(e) Weatherability 

The obtained plastic article was exposed outdoors for 3 months, and the adhesion of the coating film 
was evaluated. 

40 

Example 1 5 

The procedures of Example 14 were repeated in the same manner except that the coating composition 
was changed to a coating composition shown in Table 5. 
45 The properties of the obtained plastic article were shown in Table 5. 

Comparative Examples 9 through 1 1 

The procedures of Example 14 were repeated in the same manner except that the coating composition 
50 was changed to a coating composition shown in Table 5. 

The properties of the obtained plastic articles were shown in Table 5. 

Comparative Example 12 

55 A plastic article having an anti-reflection property was prepared in the same manner as described in 
Example 14 except that the coating composition was not coated at all. 
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The properties of the obtained plastic article were shown in Table 5. 
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Note 

GPS : Y-glycidoxypropyltrimethoxysilane 

CMS : Y-glycidoxypropylmethyldiethoxysilane 

Ep827: bisphenol A type epoxy resin 

Sb o 0-t colloidal antimony pentoxide aqueous 

dispersion sol 

MS: methanol dispersion silica sol 



Claims 

1. A transparent article comprising on the surface of a transparent substrate a cured transparent coating 
film composed of a composition comprising 100 parts by weight of an organic silicon compound 
represented by the following general formula (I) and/or a hydrolysis product thereof: 

R , a R 2 bSi(OR) 3 4 ^ b (I) 

wherein R 1 and R 2 each stand for an alkyl group, an alkenyl group, an aryl group or a hydrocarbon 
group having a halogen group, an epoxy group, a glycidoxy group, an amino group, a mercapto group, 
a methacryloxy group or a cyano group, R 3 stands for an alkyl group having 1 to 8 carbon atoms, an 
alkoxyalkyl group, an acyl group or a phenyl group, and a and b are 0 or 1. 

10 to 300 parts by weight of a polyfunctional epoxy resin having an aromatic ring and/or an aliphatic 
ring and 25 to 800 parts by weight of antimony oxide fine particles having an average particle size of 1 
to 200 nm. 

2. A transparent article as set forth in claim 1 , wherein the epoxy equivalent of the polyfunctional epoxy 
resin having an aromatic ring and/or an aliphatic ring is 180 to 400. 

3. A transparent article as set forth in claim 1 or claim 2, wherein the transparent substrate is composed 
of a plastics material. 

4. A transparent article as set forth in claim 3, wherein the refractive index of the plastics material is 1 .54 
to 1 .70. 

5. A transparent article as set forth in claim 1 or claim 2, wherein the transparent substrate is composed 
of a plastics material containing a halogen atom other than fluorine. 

6. A transparent article as set forth in claim 1 or claim 2, wherein the transparent substrate is composed 
of an inorganic ceramic material. 

7. A transparent article as set forth in claim 6 wherein the inorganic ceramic material has a transparent 
electroconductive film on at least a part of the surface thereof. 

8. A transparent article as set forth in any preceding claim, wherein the cured transparent film is one 
cured by heating. 

9. A transparent article as set forth in any preceding claim, wherein the antimony oxide fine particles are 
composed of antimony pentoxide. 

10. A transparent article as set forth in any preceding claim, wherein the cured transparent film contains a 
transition metaJ compound and/or a reaction product thereof. 
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11. A transparent article as set forth in claim 10, wherein the transition metal compound and/or the reaction 
product thereof is a chelate compound of at least one metal selected from Cu, Ni, Mn, Co and Fe. 

12. A transparent article as set forth in claim 10 or claim 11, wherein the transition metal compound and/or 
5 the reaction product has a function of a singlet state oxygen quencher. 

13. A transparent article as set forth in claim 1, wherein a transparent film composed of an inorganic oxide 
is formed on the cured transparent film. 

70 14. A transparent article as set forth in claim 13, wherein the inorganic oxide is at least one member 
selected from Si(>2 , AfeOa, YD2O3 and ZrCV 

15. A transparent article as set forth in claim 13 or claim 14, wherein the transparent film of the inorganic 
oxide is a multi-layer film having at least two layers. 

75 

16. A transparent article as set forth in any one of claims 13 to 15, wherein the transparent film of the 
inorganic oxide is an anti-reflection film. 

17. A transparent article as set forth in any one of claims 13 to 16, which is an optical article. 

20 

18. A transparent article as set forth in claim 17, wherein the optical article is a spectacle lens. 

19. A process for the preparation of a transparent article as set forth in any one of claims 13 to 16, wherein 
the transparent film of the inorganic oxide is formed by vacuum evaporation deposition. 

25 

PatentansprUche 

1. Ein durchsichtiger Gegenstand, der auf der Oberflache eines durchsichtigen Substrats einen ausgehar- 
teten, durchsichtigen Beschichtungsfilm aus einer Zusammensetzung aufweist, die 100 Gewichsteile 

30 einer organischen Siliciumverbindung, die durch die folgende allgemeine Formel (I) und/oder ein 
Hydrolyseprodukt derselben reprasentiert ist: 

R^R^SifOR^a-b (I) 

35 wobei R 1 und R 2 jeweils eine Alkyl-, eine Alkenyl-, eine Aryl-oder eine Kohlenwasserstoffgruppe, 

enthaltend eine Halogen-, eine, Epoxid-, eine Glycidoxy-, eine Amino-, eine Mercapto-, eine 
Methacryloxy- oder eine Cyanogruppe, und R 3 eine Alkylgruppe mit 1 bis 8 Kohlenstoffatomen, eine 
Alkoxy-Alkyh eine Acyl- oder eine Phenylgruppe bedeuten, und a und b fur 0 Oder 1 stehen, 

40 10 bis 300 Gewichtsteile eines polyfunktionellen Epoxidharzes, das einen aromatischen Ring und/oder 
einen aliphatischen Ring aufweist, und 25 bis 800 Gewichsteile eines feinzerteilten Antimonoxids mit 
einer mittleren Partikelgrofle von 1 bis 200 nm enthalt. 

2. Ein durchsichtiger Gegenstand nach Anspruch 1 , bei dem das Epoxidaquivalent des polyfunktionellen 
45 Epoxidharzes, das einen aromatischen Ring und/oder einen aliphatischen Ring aufweist, 180 bis 400 

betragt. 

3. Ein durchsichtiger Gegenstand nach Anspruch 1 oder 2, bei dem das durchsichtige Substrat aus einem 
Kunststoff material zusammengesetzt ist. 

50 

4. Ein durchsichtiger Gegenstand nach Anspruch 3, bei dem das Kunststoff material einen Brechungsindex 
von 1,54 bis 1,70 hat. 

5. Ein durchsichtiger Gegenstand nach Anspruch 1 oder 2, bei dem das durchsichtige Substrat aus einem 
55 Kunststoffmaterial zusammengesetzt ist, das ein von einem Fluoratom abweichendes Halogenatom 

enthalt. 
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6. Ein durchsichtiger Gegenstand nach Anspruch 1 Oder 2, bei dem das durchsichtige Substrat aus einem 
anorganischen Keramikmaterial besteht. 

7. Ein durchslchtiger Gegenstand nach Anspruch 6, bei dem das anorganische Keramikmaterial auf 
mindestens einem Teil seiner Oberflache mit einem durchsichtigen, stromleitenden Rim versehen ist 

8. Ein durchsichtiger Gegenstand nach einem der vorhergehenden Anspruche, bei dem der ausgehartete, 
durchsichtige Rim ein durch Erwarmen ausgeharteter Rim ist. 

9. Ein durchsichtiger Gegenstand nach einem der vorhergehenden Anspruche, bei dem das feinzerteilte 
Antimonoxid aus Antimonpentoxid zusammengesetzt ist. 

10. Ein durchsichtiger Gegenstand nach einem der vorhergehenden Anspruche, bei dem der ausgehartete, 
durchsichtige Rim eine Obergangsmetaltverbindung und/oder ein Reaktionsprodukt derselben enthalt. 

11. Ein durchsichtiger Artikel nach Anspruch 10, bei dem die Ubergangsmetallverbindung und/oder das 
Reaktionsprodukt derselben eine Chelatverbindung von mindestens einem Metall ist, das ausgewahlt ist 
aus Cu, Ni, Mn, Co und Fe. 

12. Ein durchsichtiger Gegenstand nach Anspruch 10 Oder 11, bei dem die Obergangsmetallverbindung 
und/oder das Reaktionsprodukt derselben eine Funktion eines Singuletezustands-Sauerstoffquenchers 
hat 

13. Ein durchsichtiger Gegenstand nach Anspruch 1, bei den auf dem ausgeharteten, durchsichtigen Rim 
ein durchsichtiger Film geformt wird der aus einem anorganischen Oxid zusammengesetzt ist. 

14. Ein durchsichtiger Gegenstand nach Anspruch 13, bei dem das anorganische Oxid mindestens ein 
Mitglied ist, welches ausgewahlt ist aus Si02, AI2O3, YbzOa und ZrCfe. 

15. Ein durchsichtiger Gegenstand nach Anspruch 13 Oder 14, bei dem der durchsichtige Rim des 
anorganischen Oxids ein Mehrschichtfilm mit mindestens zwei Schichten ist. 

16. Ein durchsichtiger Gegenstand nach einem der Anspruche 13 bis 15, bei dem der durchsichtige Rim 
des anorganischen Oxids ein Antireflektionsfilm ist. 

17. Ein durchsichtiger Gegenstand nach einem der Anspruche 13 bis 16, welcher ein optischer Gegenstand 
ist. 

18. Ein durchsichtiger Gegenstand nach Anspruch 17, bei dem der optische Gegenstand ein Brillenglas ist. 

19. Ein Verfahren zur Herstellung eines durchsichtigen Gegenstandes nach einem der Anspruche 13 bis 
16, bei dem der durchsichtige Rim des anorganischen Oxids durch Vakuumverdampfungsablagerung 
hergestellt wird. 

Revendications 

1. Article transparent comprenant, sur la surface d'un substrat transparent, une pellicule de revetement 
transparente durcie faite d'une composition comprenant 100 parties en poids d'un compost organosili- 
cie" represents par la formule gSneVale (I) suivante et/ou un produit d'hydrolyse de celui-ci : 

R 1 a R 2 b Si(OR)3^. b (I) 

dans laquelle R 1 et R 2 repre*sentent chacun un groupe alkyle, un groupe alcSnyle, un groupe aryle 
ou un groupe hydrocarbon^ ayant un atome d'halogene, un groupe 6poxy, un groupe glycidoxy, un 
groupe amino, un groupe mercapto, un groupe mSthacryloxy ou un groupe cyano, R 3 reprSsente un 
groupe alkyle ayant 1 a 8 atomes de carbone, un groupe alcoxyalkyle, un groupe acyle ou un groupe 
phSnyle et a et b sont 0 ou 1 , 

10 h 300 parties en poids d'une re* sine Spoxyde polyfonctionnelle ayant un cycle aromatique et/ou un 
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cycle aliphatique et 25 a 800 parties en poids de particules fines d'oxyde d'antimoine ayant une 
granulomere moyenne de 1 a 200 nm. 

2. Article transparent selon la revendication 1, dans lequel I'equivaient d'6poxy de la resine epoxyde 
polyfonctionnelle ayant un cycle aromatique et/ou un cycle aliphatique est de 180 a 400. 

3. Article transparent selon (a revendication 1 ou la revendication 2, dans lequel le substrat transparent est 
compose* d'une matiere plastique. 

4. Article transparent selon la revendication 3, dans lequel Cindice de refraction de la matiere plastique est 
de 1 .54 a 1 ,70. 

5. Article transparent selon la revendication 1 ou la revendication 2, dans lequel le substrat transparent est 
compose" d'une matiere plastique contenant un atome d'halogene autre que le fluor. 

6. Article transparent selon la revendication 1 ou la revendication 2, dans lequel le substrat transparent est 
compose* d'une matiere ceVamique mineVale. 

7. Article transparent selon la revendication 6, dans lequel la matiere ceVamique mine>ale a une pellicule 
eMectro-conductrice transparente sur au moins une partie de sa surface. 

8. Article transparent selon Tune quelconque des revendications pr6c£dentes, dans lequel la pellicule 
transparente durcie est durcie par chauffage. 

9. Article transparent selon Tune quelconque des revendications pr6c£dentes, dans lequel les particules 
fines d'oxyde d'antimoine sont composers de pentoxyde d'antimoine. 

10. Article transparent selon Tune quelconque des revendications pr£c6dentes, dans lequel la pellicule 
transparente durcie contient un compose* de m£tal de transition et/ou un prod u it de sa reaction. 

11. Article transparent selon la revendication 10, dans lequel le compose* de m6tal de transition et/ou le 
produit de sa reaction est(sont) un chelate d'au moins un mdtal choisi parmi Cu, Ni, Mn, Co et Fe. 

12. Article transparent selon la revendication 10 ou la revendication 11, dans lequel le compose* de m£tal 
de transition et/ou le produit de sa reaction a(ont) une fonction d'inhibition de I'oxygene a l'6tat de 
singulet. 

13. Article transparent selon la revendication 1, dans lequel une pellicule transparente composed d'un 
oxyde mineral est formde sur la pellicule transparente durcie. 

14. Article transparent selon la revendication 13, dans lequel r oxyde mineral est au moins un composant 
choisi parmi Si02, AkOa, Yb203 et Zr02. 

15. Article transparent selon la revendication 13 ou la revendication 14, dans lequel la pellicule transparente 
d'oxyde mineral est une pellicule a couches multiples ayant au moins deux couches. 

16. Article transparent selon Tune quelconque des revendications 13 a 15, dans lequel la pellicule 
transparente de I'oxyde mineral est une pellicule antir6fl£chissante. 

17. Article transparent selon I'une quelconque des revendications 13 a 16 qui est un article optique. 

18. Article transparent selon la revendication 17, 1'article optique e*tant un verre de lunettes. 

19. ProcSde* pour la preparation d'un article transparent selon Tune quelconque des revendications 13 a 16, 
dans lequel la pellicule transparente de I'oxyde mineral est formde par d6pdt par Evaporation sous 
vide. 
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